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(54) THREE-PIECE SOLID GOLF BALL 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a three-piece solid golf ball which 
keeps good hitting feeling of the ball, extends a flying distance when hitting 
with clubs from a middle iron to a driver and increases a spinning quantity 
when hitting with a short iron, etc., to have excellent controllability. 
SOLUTION: The three-piece solid golf ball consists of a core (4) formed of 
a center (1) and an intermediate layer (2) formed on the center and a cover 
(3) formed on the core. The center (1) has a 10 to 20 mm diameter and a 
center hardness 30 to 90 by JIS-A hardness, and the intermediate layer (2) 
has a surface hardness 50 to 70 and the cover (3) has a shore D hardness 
45 to 65. 
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[#S*»**><fcffl] 

[ »#* l ] * V* - ( 1 ) t Bttr >- * -±\zBl& <* H 

fc«t>nw(2)^6«j«sji*=ir(4), *j*wk3T± 
2 nfc * ( 3 ) £ a» e> s * y - y y y 

$1ry*-(l)# % fllC^l 0-20mmfcii;j I S - 
A«£fc «t 6 * <b®& 30-9 0?:fU 
ttt>IBJB(2)^^aTDI!l*fcJ:5*ffifll*5 0-7 0 

tt*^<-(3)^ '>37DII4 5-6 S^Wf^ri: 70 

(a) r>f*y^HlMI* *5J:tf(b) Ts^^^m^m. 
#y ^u^^m^mm^y^ ^y^x 

iisfto^y-f-^yy * k^7#-/u. 20 

[§f!*JS3 ] »B*/<-#, S#tttJ!B 1 0 Otitic 

(a) if - w^)r^ ji/H*!^*/^*; 

vHSJill 0-8 oiw 

(b) xfi/y- o«*)t*»;a*- o*)r*y/vg& 
^xx/wHtc^s^^t^ ^-y •v-M 0-6 oss 

(c) u>3MR«T»tta7* h-r-5-6 OSSA 
5 #/*-JMHfc*a» * *i6»#S l - 2 

(DV^tt^^i^lS^^y-f-^y y y K=f/u;7/tf- 30 

(sbs) ;^uy^y/uy-^i/y^^ 
(sis) i^uy-^y^^-^^x 

y-^fl/^Dy^^i^ (siBS) ;Zfrt><D 

b*5#*>feai«$n6»*3i 1 - 3 ovvf ft** 1 jsia 
y-ts-;*y y ? k=*>7#— a*. 

[M*«5] i!B«i(2)^ j|$9. 5-15. 40 
0 mmSrW-T 5!S*31 1 y - fcV-* y y y K=f 

[0 0 0 1 1 

l&mvm-tz&ffi&m] *%m&: *y-f-*yy 

tc J: Zft&mzx # < T =3 ^ h p -AHfcfcfll 

nfc^y-e^yi) ? K^A^tf-A^H+a. 



W200 3-1 0 3 5 9 

2 

[000 2] 

*tttt^A#^*>9, *t^fi<D'>fc^yy > K=f/v7 

#-A^ft#<«*3ftT#fc (#^¥8 - 3 3 2 2 4 
7*&«, #W¥9 - 3 1 3 643^i, ttR¥l 1 
- 1 5 1 3 2 0-*43tfM» o 
[0 0 0 3] - 3 3 2 2 4 7*4«RfcW: % 

t e> ja s 2 n/t * s * y - e 

-^yys/K^7^tfeot, rt»©S[a^2 5 
-3 7mnrC*>9, ft»<o J I S - cfliafcj:S*«L*« 

*s4£iT"e*>9, i s - cmrn^ zzmmmm 

riS7 5-9 0-C&*K ^AlfMtt*! 2 0 0-3 

6 0 0k g/cm2-C$)5^y-f-^y!) y K^/V7 

[0 0 0 4] - 3 1 3 6 4 3^-^|Cl|i % ^7 

^it^^y-^-^y y y K^7#-wfcot, = 

««J:0 5-2 5i<, 4>IMI!lt^3rSiEll«J: 
5 1 0*»iii<, * 9 Kv^y 

[0 0 0 5] #Hff¥l 1 - 1 5 1 3 2 0^il:it 

r 3^1181 5-2 2mm*5«t^i/3TD^g4 0-7 0 
^r^t, WariUlS - C^g4 0-7 5£WU 

o. 5-3mm^tn^y-^y y 5/ K^/V7^ 
[0 0 0 6] L^Lft^fe, ±f2<Z)J:5/j:^/V7^-^ 

3«ei*as«ti-*. nmmz&^xh, mm 

[0 0 0 7] 
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3 

y-fcV-xyy y K^7*-yv©*i-6IB 

So 

[0 0 0 8] 

b^^^y- e-*y y y K^/i^tf— A'fcfcwc* *fe 
[0009] gp^, -tyf-iDtm-ty* 

-±fc**$ilfctlBJi(2)^e)«**tLS3T(4), 
*3J:tfK3T±fc»rtSii*:*^-(3) y 
—tr— *y y y k^7*— /m^^t, $Hrv^- 

jtgl 0-2 Omm:fc«fctfJ I S - ASIgKcfc 
5t«L««3 0-9 0£*U R*ra»(2)aSV3TD 
^ia5M«5 0-7 0^fU 3) 
V 3 rD05«4 5-6 5^^-f6r fc 

[ooio] «*«>^ y— tr— ^sM^tf— /mc*jv*-c 

5 — 4 lmmi^tV^OTfcofco *rtf)fc#\ S K/^ 
fc*+»/iS»tt^fte>tti"fREI** s ffi;TtfcO % iT# 



(3) 2003-10359 

5tS*i:tta4*«^ftoT^y-fcr-^y y y K=* 
yU7aJ?-/KDBIH8S:Jl*T#fc 0 -fc 
i£«*/h*<«**«<-«wilc*9, 

6fc*y-t?-;*y y y K^74?-^*rai*Lfcbo 

[00 1 2] Hfc, *»W«r*aM»cJtllrt--6fci?)lctt, 
70 ±fB#/<-#, 3Bt«IB*UT, (a) TV 

y^u7^^*jR^raitt^7^h^-, #y*u*^ 

0 0*S»lC»tT. (a) ^\s>- (*9)T*9Ar 
20 (b) xfi/y- (*#)T? y/K- C**)T* !>/Hi 

^ly-^l/y^py^*!** (SBS) 

y^yyi/y-^uyyoy^I^ (si 
s) ; ^f-uy - ^y^yy - -f* 9 J=*v - ^f^y^ 

[0013] y-tr-^y y y K^/wytf— 

\**%w<dx y — * y y y K=ovy#— i o<o 

K =f/wy aK-yPtt:, *fe > ^ - ( 1 ) ±JC ( 2 ) 
U37(4)WU K=r(4)±^*^-(3)Sr^ 
^LT#bix6a *»W©=^:7#-yu©3T<4K BP 
< b-fey>5'-(l)*5 < t^P^(2)0^#l^^^, X 

#btt-6c 

[0 0 14] *»M^fflt^bix-5Slt=fAt 
*^byy y K^/^y^-/Wc:ffiv^b^^TV^6^^ 
*5J:V/4fctt*rt^A^v^btt, ftfcV*- 1.4 - 
^W<H4 0%^±, ^^t<l*8 0%W±^^T 

^6v>^^^^ix^7Kyy f ^v ? ^y^A^^L<, 

HVT'i/y^ yy^y/^^xy^, j.^ 
50 uy-^ne^y-i;iy^ (EPDM) 
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[0015] #*«aifi, wcr£**i4v^ r^y 
tt p< * * y ;HMfo J; b 4ft *tt 3 - 8 <o a . 

y^»3E«B* J »a-c*>6o se^si*, stt^i oos 
■«ic»lt, ■t^-(i)T?tt5-2 ommn. 

Kll6~18ll$li-efc^ "fR|/i(2)-CW:3 0-5 
0S&&, »*L<tt3 2-4 8M»-C*>5. ±IESB 
#«**4<4 0»¥Si:* »6>*»<ft9ii*rS»* 

arcflsw#Wr*fco*4*. *fc, ±kmgr&& 

[ooi6] «r{iiiiit^«»%«in^H^ LTfwiiu 
fl*.tf s /w^^-^t^ k, i , i - tr * (t - 

- 3, 3, 5 - hM^vW^o^f- 
^2.5- S***7U- 2. 5 - S*{t - 7f-A"<—*'* 

ft, sa^-***^ kjWHTc*>«. 

ty^-(i)feJ:MWI(2)i:t)lJ:«»^i 0 OS 
«Bfc#LT, 0. 5-5. OSfiSB, »*L<tt0. 

7-4. osfi»-e*>^o o. 5tttt$Ktt-ctttt&*> 
<ftoa«frs»*»<4?>jiira6WSTi-ft. 5. o 

M»£tt*.**«<4 9»?"C fT*tfa«<45. 
[0017] Mi LTtt, y y y K^V72K-/KD 

0 0M«fc#L"C t^-(l)-Clil 0-3 OSS 

a, #*t<tti 2-2 sasa-cfo^, +n»(2)-e 

124-2 OSfiSB, #£L< 1*5-1 8gfi&-C&6 0 
±HM*M>4 < 4 •? * , SIE4 ^V7^-/u 
*/<-fc**©*«*ttrE*i-S* 

6„ ±EE-Mbtf#< 4 5**6^ aTOii^t 
<49, »jE4^-/vSS«cWSi-5rt36SHJlt4 

So 

[0 0 18] &\Z.*&W<D*tV7i£—t\><D±>#-(l) 

»5*»«raJtE^LTtJ:V\ *J81-5»^ E£S 
tt, S^Al 0 OgfiWc*fLT, 0. 5-5. OS 

#£L<l*0. 7-4. OgfifrCfc*. 
[0 0 19] ^m<Ozf/vy^ A'KfR\t*&-t>* — 
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w<z>R©A#tt»JcHS*n4^^^ a»ttl 3 0-1 
80*0, JE;*J2. 9-9. 8MPa, 15-6 0^7? 

[0 0 2 0] 4&H0=fA'74t— At-Cli, ±E"feV^- 
(DttBHSl 0^2 Omm, # * L < 11 1 2 - 1 9 m 
nu «t9ff4l<ttl4-16mm^tt5r^®ft 
£-fS 0 ±EKCtfl 0mm<t!9/h$V^, AW*®* 

tf^*^*#<4or*#±^a»at4i9, 

*fc!T*«asR»lBo4v«v^t>o^45o 
[00 2 1 ] 4489)a>=*A':7tf— /M£*5VVT, — 

(1) # J I S - A®£fc«fc6*'£Hgfi3 0-9 0£W1" 
5:t^#it^ #£L<f*3 5-8 8, 
£L<l*4 0-8 5, Sfct>#£L<l;U 8-8 IT* 

20 # 9 0 J; 9 < 4S £ , tt&m<D* tr^SSrftM-fS 
»*tf+»fc#fert,4<4.!K £fcfT#«fciI<TiS^ 

JKLfc-fe^-«r2«5«IWfU *«>««f1B«>*^J»r 

[00 2 2] ±i2irV*-(l)tf> J I S - A^glC«fc5 
^ffiSEfiri, 3 0-9 5, ^Kfi3 5-9 3, «£ D 
#£L<f*4 0-9 0, S:t$?*L<H5 0-8 5-C* 
5:^8*U\ ±E*^*-(l><O*ffi«*J&*3 0 
*0/h*<4S*, *^*-<0R»tt#fc<4>>i8#* 

*<4«i, «<49a*TmW*»<4»«*»0T 
4<, ft»«FO^tf^ft«:ai»J-t-$«i**s+»|c#fefi 
4<4*. ty^-(i)©M«lttt, ty 

[0 0 2 3] ^V^"C, ±B-fe^^-(l)±lctttM« 

(2) Sr««LT3r(4)Sr^*i-S 0 ±Ef J IBa(2)* 

at, ^irtti 30-18 ot:-ei o-4 o#mmm 

/>-7^x;H:«il > *ix£2&fflvvtiry*-(i) 
1 3 0-1 8 0 < C'C10-4 0»DJi^t 

[0 0 2 4] J&m<Oz*fryf£—>VT*Yt^ ±&*m® 
(2)tt % J»*9. 5-15. Omm, ^KlilO. 
5-14. Omm, i08*l<"(il 1. 0-13. 0 
50 mmlr*t«ifcM*US ±E* IBH(2)©J»*^ 
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9. SmmX^^^^tnbtl^^^y^-y^^^. 
jW£TLTffiE##teTU 15. Ommi^l^^: 

*mm ^nzm 6 fc $>nmmm <xm^ 
[0025] *&w<d^^7X~*v\*, ±&tpmm 

(2) 1*, f3TDflimz£Z>$:m&&5 0-7 OZG-f 
ZZkZmWk-fZtK #£L<J*5 2-6 8, £9*? 
£L<te5 5-6 7, §k#£L<te6 2-6 7-(?fc 
6. ±I2^F^(2)^®^S^5 0 J:9/h£<46<!: 
=iT^^^^< 4 9i& #*TigiE4 =Op 7 #-/H£&## 10 
ibft4<49, 7 ox <Q*Z<teZ>k&<te*)®€xft 

[0 0 2 6] ^m<D^jvyif^jVX\^ ±.fc=>Ti*W. 
@3 7-4 3mm, L < I* 3 8 - 4 2 mm, <£9# 
$L<IS3 9-4 lmm/Cfc6o _bIBlH@^ 3 7 mmi 
•5 /J> £ V * k , *;V7 tf-zHHttlclte L fc B SKi" 6 
fcte#'<-&ff<1-6&3MS<fe!K K?^/<HT«*«> 

43mmJ:^tl^ > #£>ft6 ^7 tf'-fr<0%&& 20 
*#<4Di«r6fc«K JRfT*©««tt#**<4o 

[0 0 2 7] «^©^7^-ett, ±E=»T(4) 
Jft*. «JMWl:9 8NSr*«fLfc«lB35»?>*W(rai 2 7 5 
N*r£?SLfc*£*tW3e«*2. 4-3. 6mm, «■ 
£L<f*2. 6-3. 4mm, <fc>9#*L<te2. 8- 
3. 2mm«rtt5CtiSa*U\ ±f2=*T(4)tf>£ 
JBS#2. 4mm<tD/h*V^ K9-f *»fe 5 K/VT 

<46. 3. 6mmJ:9*#V^#e)ix6^7#-^ 
©K»tt#ttT LT*etj8*ttT+6 tf * 0 "04 < , IT 

[0 0 2 8] ±B3T(4)±*Ctt*/<-(3)«: 
MH-6. ±E#'<-(3) 
»4IP*0. 5-2. Omm, #*L<ttO. 7 — 1. 8 
mm, £9#£L<ttl. 0-1. 5mmtfc5 fl ±E 
J»S#0. 5mmJ:5/Wv^, 1"6 

fT»«F^x tr y S<ftot3yhP -/H4#Ji < ^ 
46. ±E»3#2. OmmJlDW^i, ff»W©* 
tfy # < 4 o * ±# 6 Wat k 4 0 JMSI#tt 
T1"6 0 

[0 0 2 9] *»W©=f/V7#— ±E#'<— 

(3) ^a7D«it4 5-6 5 £#-T6 CI 

6*5, #£L<J*4 7-6 3, «fc 9#£L<ii5 0-6 
0-C*>6o lB^<-«*#4 5J:9/hS</j:St, * 

tr >mmm lt * t ±& 6 vat * 4 v mmHt&KTir 
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49i§#\ JT»l»oW^**<TiTi«B#tB<46tf 

[0 0 3 0] *»WO=f/U7aK-/VCf4, ±E#><- 

(3)^,.iwat > (a) r^av-r-wiii, is 

^!I7; K3MR 9* h-*-*JJ:tf«ie>© 

i «&±0!>a«tt^6A6«^e>s«sn6fnwatt3: 

[0 0 3 1] 3E»w*»W<o^7sK— ywo*^— (3) 
tt, 0 0»SWc#LT* (a) xfuy- 

W^)r^y/n»*a^fr*r>f*yT-«igi o-s 
ofi&&, (b) ^uy - o«*)T*y/n*- o«*) 
r * y ^»M^H5G#S£**r>f ^-y-^-Mi o 
-60 MB, *5j:tf(c) *^yy£f&*JM$^7* 
h -7-5-6 0S*»«r**Tl-6*^-ffi»ft*»^b» 
rt*Jx6r*asfl*Lv\, 
[0 0 3 2] *5BW^)^V7^— yu^*5V^T, /B 

y/v»*fctt^^^ yyv»t©*i:'&*ift*Jttt^u 
^70-95 Mt%-cr* y A«*fctt* * * y a* 

*S5-3 0li%O«i^»i tV\ 4*3±KT>r;*V 

^ y/mfc 5/^0*4 < irt 

-^^^M^^^-C^ft^fil$^TV^6o ZLX&mj 
^-y^LTIi, r/V^y^M^^>-> ^JxIfNa^^ 
V, K^f^-y, Li^^W; 2ffi^Jl>f^>', «ittf 
Zn-f^-y, Ca-fty, Mg-f^y^; 3flA*-f^ 

^**S»tt, B*.tt»^6J:<«v^6*i6. 
[0 03 3] ±E(a)*»tt, '>37D?ll5 5-7 
0, $f*t<«5 7-6 8Sr#L, *rf»Jtt*2 0 0- 

5 00MPa, »*L<(i2 5 0~4 5 0MPaS:^rt' 

6v^»6KPW*^^r"e*6rfc««H*tv\ 
[0 0 3 4] ±ET^*y^-«B©*#«l*r«lft«-C 
W*H-6£, H^aTKy^y^^^^ (ft) ^&HTJK 
$tVTV>6^^ ;7>(Hi-milan) 1555 
(Na),M^7^1 5 5 7 (Zn) V M^7>1 

6 0 5 (Na ) , * 7>1 7 0 6 (Zn) , 

7 V 1 7 0 7 (N a ) , A>f*7 y AM 7 3 18 (N 
a) , M^7^AM7 3 15 (Zn), M^VA 
M7 3 1 7 (Z n) , W ^7^AM7 3 1 1 (M 

g) . M;7^MK7 3 2 0 (K) 4£#*6. 
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[0 0 3 5] M^ajKyttd^rfilRSiiT^Sr^^ 
S-r-mmt LTtt, t»!J^ (Sur lyn) 894 

5 (Na) , t-!)y8 9 4 0 (Na) > if- J> >- 9 9 
10 (Zn) , 1^-yv9 9 4 5 (Zn) % ^-V>7 
9 3 0 (Li) , t-!J^7 9 4 0 (Li) fc£f#fc 

-OTiirLTtt, T4*7-y* (I o t e k) 7 0 1 0 
(Zn) , 7>ftf5/^8 0 0 0 (Na) , T-f^x;/ 
^ 7 0 3 0 (Zn) , 7>ftfy^8 0 3 0 (N a ) * 

[0 0 3 6] fc*J, ±|BT^^y^-«J3tO^«°p^(D^ 
O^m^fCfS^U/cNa, Zn, K, Li,Mg#^ 

av^Hftfitt* ±IB0!I^<Ofc<B£2gW±fc£LTt> 

[0 0 3 7] lk\Z*s<-mf&yo<D(b)f$.fttex-?'l'> t 

ttai^UVdS7 0-8 5*fi% (;**) 

~20£I;%, (;<*) 7^JJ;^r^lO-2 

(a)j*»^I^«(Dt>(D^(f btlZ. 
[00 3 8] ±E=5c*«#»T-f *y ▼-UMBO** 

6 (N a ) , W^7^1 855 (Z n ) % / W S 7 ^ 
AM73 16 (Zn) x^^^^b?fT|S^tvTV> 
5f-!)y8 3 2 0 (Na) , t-!)V9 3 2 0 (Z 

n) , t-yy6 3 2 o (Mg) ^ ^^ywb^tt^ 

brtTlS^iXTV^5T^^-Xy^ 7 5 1 0 (Zn) , T-f 
t7 7^7 5 2 0 (Zn) ^$>6 0 40 
[0 0 3 9] ±iS(b)^5>«x '>37DiS30-5 
5, ^KIi3 5-5 0^tU «lf»H**asi 0- 
1 OOMPa, $f^L<lil 5-80MPa?rWt5r 

[0 0 4 0] &fc*»W©#/<-<0£##ffitt, HHfE 

( a )^J;t;(b)^i:UWt;v-Mi: 



^§§2003-10359 

ttirLTtt, fci -fVT'Vy, 1, 3 

-*<;/$r5?:r>\ 2, 3-^^-1, 3-^^^ 

[0041] rr-cwia^^uy^jRpraittJ-^^h^ 

(sbs) i^i^y-^vyuy-^u 
^o^*I^* (sis) ^fuy-^y^^ 

- ^v^iy- ^fL^y/P7^I^ (S I B 
S) ; *tz\*Ztib<D*m® ; tfcSCt^-Cfc 

SBSSfctt*©***, SIS*fctt-t©*t6 

6o SBSO^^LTtt, ^f^V-xf 

uy-/fi/y-^fi/y^n«^*l^ (seb 
S) Sr«ffl+SCli:^-C#5 e SIS^»i:U 

l/^ay^l^ (SEPS) 

S I B S <D7fcWi$)b LTfi^ ^^U^ 

&S<£tt (SEEPS) fcteffi-TS So 

[0042] wffi^f-uv^jftpran±^7^b^ 

-(c)j&#f;t, ^uy-^v?xy-^fyy^«; 

^&££# (SBS) , SBSOtKSs^, 

- *^ui/?x2 y (sis) x si 

i^y/p (s i b s) iktzizs i bs(DtK 

[0 0 4 3] IIMB^U^ny^SrW-fSfRnraitta: 
xy-^f i/y^uy^^f^ (SBS) , %z<D~7 $ 

i?^y<D-&f&£&ft£7kmWilM Lfc^f yy - ^x v 

> - ^U^-fvyt&^&fc (SEB 

s) , ^yy-fy^yy-^fyy^ny^^ 
#(sis), *<oj y7u>~wu&&M&Z*%Wtoi 
Ltz^u^ - - eyy - ^fyy^o y 

(SEPS) , 
^fyy^py^*!^ (sibs) , 

fy^p^*ift# (seeps) *3j:i;^n?>Sr 
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